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A. Introduction .-

., ..f .

. ..'
1 .

the accompanying set of evaluation guidelines and instruments have.gben .prepared
for the piirpose ofevalu,ating the -Comprehensive Program for Science Teacher Education
at the Lniversity of South Dakota. An extensive profile of measure's has been.et-

i
tablished (some are under development) so that a total evaluation as well as an
evaluation of each phase can be obtained. The evaluatipn.is viewed as being develop-
mental and will be modified ate is dictated by the'evaluationneede of the Comprehensive
Program.- It must alai() be emphasized that information from the eyalUation will receive
major consideration in program decision -makAng. ,

The following general.protedpral information is provided to ~facilitate the reader,
in understanding the reportrof the results whichjollows: ,' .,

. f
'

B: 'Program Evaluation, Procedures and Instrumentation

.1. Participants

Pretest data recordt.4 in this report was collected on participants in the following
II components.

1

a. Beginning participants in the Sequential Biology Component,
b. All participants in the .Sequential Chemistry Component
c. Al]. participants in the Unitary MIENS Component
d. All participants in the Unitary General Science,Component
e.. All participants in the 1971 -7,2 Academic Year Component

Pretest data was collected from the previously mentioned program components in
IIthe following Selected areas (instripeAt used is shown in parentheses).

a. Participant q' science subjedt matter competency (specific instruments

'II

,

were develoied) '. -
,

b. The nature of the'sCiencb classroom sad laboratory activities which
the participants feel should be used fOr secondary school science
instruction (Science ClassrooeActivities Checklist: 'reacher Perceptions)

II

c. Participahts' uaderstanding of science (Test on Understanding Science)
d. Participants' attitudek toward gathematics, science, science teaching,

and labeaxory work (Semantic Differential Test in Science)

Posttest,data in the 'apes mentioned previously with reference to pretesting was
t

collectea on thcise participants who had completed a component. Those participants who
IF\,4 are still 'in prqcess (e.g. Sequetielal) will have posttest4information collected when

they complete the total.program but will also bave pre- and posttest information
.collected` or each specific sequence. The on.11 Sequential COmponent posttest infor-
mation re riled -in tntsroport will be related to the ,61 Summer Sequence.

11:1
Basic descriptive:Information about participants and their teaching situation

was collected prior 60 program participation by means of a teacher questionnaire.
If Besides providing baSic,descriptive information (age, sex, grades taught, etc.),

this questionnaire provides information on...the age of curricular marerials used and
other variables which asve bearing o1 program impact when viewed weer time. .-

a



2

Intormation on the operation of the Comprehensive Program ComponentS was col:eced
from paiticipants by means of questionnaires. Basic information on housing, com
munication and othel operations-type information was collected. Questionnaires were
developed to account for specific differences in the operation of components, however,
much of the infermation,colldeted,was common to the total program.

th

2. Participants' Stlidents

'Da a was ebllected from participants' stu ents prior to the participant entering
gram. This data was collected in' the f flowing areas (instrument used is

shown in parentheses).

a. The nature of the science
their science instruction.
on participant's siudents
of.th'e prograp. (Science
Perceptions.)

.1). Students' attitudes toward
'information will also love
ferential Test ;Al Science

4

activities which the participants do.use for
This information will also be collected

in the spring of the year following completion
Classrobm Activities Checklist: Student

science and other science' related areas. This
a:follow-up,as in 2a above '(Semantic Dif-

Student data collection in 'areas such as understanding of science, science subject
'matter competency, and science proc4ss skills are under consideration, .bUt have not
been implemented. . , .

'-._
..,.. . .

All student data is in the,process of being analyzed, but is not recorded An'
this reporl.

3. Data Analysis'.

All data was coded, condensed where necessary, and put on cards for analysis
by computer. Descriptive iiiformation 'was generated using the University of South
Dakota Cross- Tabulation Program. Significant differences between participants' pre-
and post-test scores were determined using the University of,South Dakot4 t-Test, for
Matched Pairs Program. 4

.

C. Organization of the Report

The analysis and discussiOn of the data which follows will'be presented in three
sections. These are, in their order of presentation (1) Descriptive Information on
Participants, (2) Evaluation of Program Objectives, and (3) Program Processes

II
i Evaluation. A fourth section !rewresented which providegtnformation on Ittaff and
participant rank ordering of program Objectives. The fifth'and final section
provides a brief summary. .

1

D. Code for Program Components

1- Sequential Biology Component le'

2- Sequential Chemistry Component 4

3Unitary. WKS Component
4 -Earth Science Section of the ner 1 Science CompOent
5-Physical Science Section of th Ge eral Sciende Component.
6=Academicjear Component fr . .



lir DESCRIPTIVE INFORMATION ON PARTICIPANTS

. _
This informatidn i based on a questionnaire that was sent to'each teacher

II
prior to participation in the Comprehensive Prpgram. ThE program components
represented by particfpant data are (1) beginning participants in the Summer
Biology Sequential (n=3), bYbeginning participants in the Summer Chemistry

I Sequential (n=13) ; (3)'Unitary CHEMS (n=29) , (4) Unitary General. Science - Earth

Science Section (n=25), (5) Unitary Gederal Science - PhysiLl'Science Section
(n=25), and (6) 1971-72 AYI (n=20).

3

'States Represented and Number of Participants Per State

Figure 1, p. 180 provides information on the areal distribution of participants
by state. The data demonstrates that the Comprehensive Program at the University!
of South Dakota is taking a regional focus. The program is evolving toward the
'goal of 100% regional participation. Note that this data reflects'some parti-
cipants who were part of a tomponent that was riot-included in our first (1971-72)
Comprehensive Program proposal te.g General Science Institute). The General
Science Component is an integral part of the ComftehensiveProposal for 1972-13.

2. \6ge .of Participants

The mean age of the participants in the total piograra was 32.67 years (S.D.
9.38). The range in age was from 23 years:to 61.yealrs.1 The Sequential and AYI
4opppnents had, on,the average,Ipotinger participants (R:210). Unitary Component
participitnts were generally somewhat older, (5134).

3. Sex of PArtj.cipants . 0

. ,

, . . ..

Eighty percent of the participants were tales. This percentage. held fairly

C"Onstant across all components.

4. Grade Levels at WhicdPariticillants Tea'et.t.

Table 1, p. 181 provides information on the grade-levels, at which the
. participants in the various program Components taught.' One of the dost striking

cfrarasteristi;Fe is the number of participants who taught at th the "junior high' -

and "high schoolu levels. Over eighty percent of the partici nts either taught
full-iime,'cr have some teaching responsibilities, below grade n.,

5. Subjects Taught

'I .
.

Table 2, p. 182 provides information oethe subjtct avaeor combination of

I
areas which participants taught., Seventy nercent of ehe participants teach more
than one subject and approximately 35Z teach in more than two areas.ItapPears that
the nature of our Comprehensive Program, as-it is evolving, allows for this type

II

'

7

of diversity.

-s,

VII



FIGURE I

:AREAL plSTRIBUTION.OF PARTICTANTS
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TABLE .1

Grade Levels at Which Participants Taught
Recorded by Program Component

PrOgram Components

1 2 3 I 4

---r---
5

I)
I
t

6 Total

5

6

-.

8
.

10 .

11

12

5-9

7-9

7-12
t

10-12

0

0

0

0
.

0

1

0

0

0

0

.2
.

0

6

0

0

1

0

0

0

0

0

8

,,,

0

. o

0'
t

0

1

0

0

'0

0

'1

-17

0

1

5

2

1

0

0

0

6

7

2

1

.

1.

0

1

2

1.

0

0

0

.3

7

9
t
I.

0

0

0

0

1

2

1

0.
0

0

10 , .

6

'1

1

6

4

'5

3

1.

.0

9

'. 15
.

48

,,21 ,,

) Total 3.. 13 29 25 25 20
...

115
.

4 ,

6. Organizational Structure .of the Participants' School System

theThe major organizational:structure,' of the 112 participant"' (those who responded)
home school sys,tems were (1) K-6, 74 0 4C, 9-12 (28%)2) -8, 9-12 (23%),; (3) K-5,
6-8, 9-12 (20%); and (4) K-6, 7- 9,,10 -22 (19%). The organizational structure of
the schOot.tlystem has significant effects on course, offerings and instruction;

particularly £1 scidnce and mathematics. The increasing incidence of middle schools
(e.g. K-5, .64, 9-12), and the resultant departmentalization for science and
mathematics instruction at lower grade levels, has definite implications for in-
service and pre-sdyvice teacher educetion.,, The proposal for 1972-73 contains cbui-
ponents directed toward this area of concern.

w tl

Y
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TABLE.2
6

Subject Areas*Paiticipint; Taught Recorded 3y Program Component**,.

Chemistry

Earth Science

Ge'neral Science
.

life Science

Physical Science

Mathematics /1
2v

..

.General. Science & Physics

II Chemistry, Biology
General Science &Physies,:

General Science & Physics',
Chemistry

General Sciente & Physics
Biology

kf t r
General Seience&,Chemistry;
MA t hal4t iCS 1 '

:General Scieqce, 6 Physics,

MathematiCs

General Science & Chemistry,.
BiglOgy ,

General Science &.Chimistry

General Science & Biology

Geneiral S9iencw,6'MatheMatics;
Other than'Scisnce & Math

General Science & Other than
iScience & Math !

Chemistry & Biology I

Chemistry & Phy;iCs

Chemistry k. Math & Other

Chemistry & Math

Chemistry &

Physics &. Mate & Other
. 4

Physics & Other'

2 .° 1 3 i 4 , 5 6 Totai

...-

d. 1
ir 3 0 . 0,, 1 _]- 1 1 5

.

1
0.r

i

o o

13 . i.1
,

.., 4

1. .' o"
1

1 o 0

o;0.
.0 o

o 1

0
447

0

0

0 0
.

0_

0 1

3 - . '40-

0 I 0

0 : 0
.1

o

0.

0

0

0 2

Of: 2

0 0

0 ; 1

0 0

O. ' 2 I 0 ' 0 2
I

1
. .,

S 55. 0 1 11
.

ff

. 0 0 A)" , sO 1

-0 g ) 2 1 c6
1 i 1 0 0 2

1 . o GO. 5, 6

1, 0 0 0 1

0 o 0 0 1

5

6

0

0

0

0

2 0

2 1

0. 1

'

3

2

0

3

1

0

1

.3,

0

.o
0

0,

0

0'

1

, 0

1

0

1
.

4

7

3 i 13

0

3

1

3

21 7

2 10

0 15

3 1 8
.. .

,

Q 1 4i

0 0 2.
,..

0 , 0 1 2....,

0 : 0 5
0 1 2

,..

0 0 ls ,

0 i 0 1

Total t '3 . 1 30« I
29 23 20 113

* Tables 5 and 7 are not completely consistent due to the nature of -the responses the
;tables rsprpdent.

II ** See ...:ode sheet.
.

4. 9



7. Years pf Teaching ExperienCe K-College

S

7

.

Twenty percent of the participants had leaching experience at theelementary,
school level (giades K-6). The mean nuM4er of years that these people had taught
at the elementary schpol level was 6.36 years (S.U. 4.72).

. . .

Ninety-eight percent of the participants, haeftperience at.the secondarY school
level !grades,7 -12). The mean number of years of experience at thesecondary school
level recorde' by program component is provided in Table 3.

I ;

1

TABLE 3

Participants"Mean..yeara of Secondary School Teaching Experierice
. ?

- Recorded By Program Component

1 ' 2

413) (1113),

x S.D.

Program Component

,:. 3

(n29)
. -

x 84D. .)c: S.D..

4

(1125)

-
x S.D.

5

(n25)

S.D.

Years. 5.00 1.41 .3.77 1.'53 6.79 "B.Q4, 7.17 5.02 8,35 6.81

Ninety-eight percent
at the college level.

of the

8. Attitude of Pa'rticipants

Participants rated how thiY
(like 5 to ; dislike). Table 4
they feel about teaching science.

Participants'

(

''. 6 Total
(1120) (110115)

S.D.

4.50 1,44 6.40 15.4 -I

partiCiparitik }}ad not had experience. teachitig

:toward Teaching Sdience

felt about,teaching science an a fivtpoint scale
provides the mean rating of Oarticipants as_ to how

TABLE 4

Mean Rating of ,Their Attitude Toward Teaching .Science

Recorded By Program Component

Program Component

1 2 3

(w83) (11'13) (11'29)

S.D.

5 s

(n'25) (n'25) (n020)

S.D.x S.D. x .S.D.

Total

11ritude Rating
like 5f443, 5

2,1 dislike) '!

0'.0 4.92 0.27 14.90
it

0.30 .4.80 0.40 4.67 0.47

-

4.60
)

0.69
,

4.78 '(

V

0

N,



Participants in all components reflect a very positive attitude toward teaching
science. This is further supported by th'e findings reported in the s ction Evaluation
of-Program Objectives. ;

9. Attitudes of Participants Toward Students They Teach (like 5 to 1 dislike)

The geneal attitude of the participants toward the students which they teach

II
was assessed. They were asked to, respond hoc:, they felt (scale-indicated above)

' toward the students in each class (period) which they taught. The participants'
feelings toward the students in all their classes wete summed and a mean attitude
toward students was derived.

t

A TABLE 5

I ,
Participants'"Attitude Toward Their SSudents

.
. ,

. . ,

. , Recorded By Program Components ,

....

tt

1

k

Program Components

1
(n=3)

x S.D.

2 3

(n=13)_ (n=29)

x s.9.= x S.D.

1.)

.4 5 6 Total

(n=25) (n=25) (n=1-5) (n=20)

in

x S.D. x S.D. x S.D. x S.D.

41titude Rating

(like 5 to 1dislike). .

-AO
4.17 .24 4.26 .45 4.39 .62 4.41 .52" 4.43 .48 4.14 .52 4.34 .54

Table ,5 provides informatiod on the, attitude of participants toward the students
which they tangnt. The participants in all te components had a positive attitude
IItoward uheir'Students.4 There were,22 participants who expressed an attitude value of

less than fourlp therfive point scale. Only one participant expressed an attitude
value of less than three.

10, Pa;ticipants'Itttitudes Toward the Textbook Materials.They Were Using
(like 5 to 1 dislike)

"TABLE 6

Ptticipants' Attitudes Toward the Textbook MatOials They Used
In Their. Teaching Recorded by Contene Area

Attitudes Toward.
Textbook Materials
(like 5 toll-dislike)

-Cotten Area

Chemistry Earth, General Physical Physics Math, Biology
ScienceScience Science

'(n=39) (n=19)

ic x

3.95

.`:

,

3.'21

(n=36) ,(n=33)

X

(n=15) (n010) (n=23).

X

3.47 3.55

0,, si

I 3,67 3.30 . 3.65

t.
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As indicated in Table 6, the participantitheld a moderately positive view of

the materials they used for their teaching. Earth Science, General Science and
:lathematics materials hol..1 the lowest ratings. This may be due ,to g somewhat

ill

lesser degree of emphasis on the implementation of newer curriculum project materials
in these subject areas, as compared to bioIogy,"chentistry and physics.

. ,
.

. ..,

11. Textbook Materials Used by Participants ''

,

Participants asked to record the textbook materials they were using.
rhese textbook materials haye been tabulated. Only. the most frequent textbooks

II
reported will be attached to this report. A _tabulation of all books being used has

been, compiled. This will be tip-dated with information from subsequent participants..
.`"

11

The most,frequent textbooks used by participants are tabulated by silbject area

in Table 7. 4

I.

TABLE 7

Tabulation of Textbook Title Frequency by Subject

Ilubfect Title Frequency

Biology

II

.

II

t.,
arth Science

Ile neral Science

. Physical Science

I
thysics

I +%.
,

BSCS (Green) 1963 & 1970 8

BSCS (blue) 1968 4

BSCS (yellow) a
.1

Otto, Towle - Modern Biology, 1965 6"

Total leachers Reporting
Green, Smallwood - Biology, 1968 0 ,

36

2

Ramsey, Euekeley et. al. - Modern Earth Science, 1965 4

McCraken, Delher et. al. - BasiC 'Earth Science, '1964 3

ESCP ..2

Total Teachers Reporting. . 19

Ilhemistry

.

a

Metcalfe, Williams, Castka - Modern Chemistry,_1962 & 1966 - li

Smoot, Price, Barret - Chemistry-A Modern Approach; 1968' 6

Total Teachers Reporting ,

45

Blanc, Fisher, & Gardner .-.Modern Science,1967. "x . 6

Brandwein+, Stallberg, Burnett - Life Its'FOrms & Changes, 1968 3
Total Teachers Reporting .42q-
Introductory Physical Science Group,. 1967 12

Brooks, Tracy, et. al.,- Modern Physical Science, 1966 10
Total TeachbrsReporting 41

.....______..______,7_

Dull, Mitcage,'Wkliiasm- Modern Physics, 1964, 1968
w

. 9

Dull, Metcalfe, Williams, Modern Physics, 1960,).963
, 44

Harvard Project Physic, i

Physical Science Study Committee (PSSC) ,1

Total Teachers ` Reporting ' 4 23:'

II

12. Publication Date of the Textbooks Used by Participants.
,..

/ 45 '-

The approxithate mean publIeattori, date c; the textbook miterials being used by pr, *_

,ticipfnts for-their eeaching-was,1966. The.mode was At 196)6, also. 'There we*' mat ..,-'i'qin

11 being used, however, tbat,were published.in,the late 1.150'a end,.one participant was
4., .

.
.

. .

:.

..-. m ..,

1 i_./

,

,.
..
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. ,..

,:,

It _ming Materials published in- 1953.
/ .

,

.

23: Do Participants' Classroom Activities Include Laboratory'Work?
. . ,...

II Eighty five Rercent Of this participants indi'cat'ed that their student. were

, .

/1 provl.ded with the opportunity to bevinvolved in laboratory activities.

. .

10

II , 14. Amount of. Time Provided For Laboratory Activities

eo.

The mean time that participants' spent in the science laboratory per class per 4

week was approximately 56 minutes. This would be the equivalefit of abodt one clais

I

period ger week. Further inspection of the data showsothat the time allocated to

wokk in the laboratory is not consistent across all grade leVels and subject matter
,

III areas,
.

! iThose science courses that were taught primarily at the 7th to 9th grade level,

II

spent less time in thq laboratory per week than did those taught primarily in grades

-. 10 and up. whiter grade 'elm]; or subject taisht la, the significant variable is not

. determined. - Participants spent approximately '30 minutes pertclass per week in

doing laboratory work-with their general sciencestudents. Physical science classes

were noted aafspending approximately 60 minutes per class per week (participants

using IPS were found to sPend approximately 120 minutes per clasi per week). Life

science.and'earthecience courses were found to involve laboratory work aboui.30
s..

minutes per class per week.
.,

- - 4
.

,

i.

Science Bourses taught in grades 10 9r above spent mere time in the laboratory .

than those taught at lower grade leqele. Participants teaching biology indicated they

spent about 65 minutes per glees per week in the laboratory. Chemistry and physics

courses were found to involve. laboratory work about 70 minutes per class per week:

sy
Inspection of the data indicated that there may be a negative correlation between

the number of different preparations which a teagher.has per day and the amount of. .

time his students spend in the laboratory. This and other points will be pursued in

subiequent analyses.

15. ,Participants' Rating of Their Laboratory Facilities (5 excellent to 1 non-:

II

existent)

.

. .

,

The mean participant rating for their school's laboratory4facilities was 3.50

(S.D. 1.23). General Science participants and AYI Biology participants rated 'their

II schools'science facilities somewhat 1pwer than participants from other components. It

may be true that if participants begin to use the labOratory more, their feelings
s

toward the adequacy of their present facilities wil/ be less positive.

16. Participants'aating of TheirL4oratory Equipment and Materials
%2,-

(5 excellent to 1 non-existent)
4

1

The meanparticipant ratto of their schools' laboratory equipment and materials

was 3.52 .(S.D. 1.04). The General Science participants and AYI Biology participants

rated their schools' sci ce equipment and,m&terials,somewhat lower than did,gar-=

II ticipants in'other compo nts. If participants bigin to use eft laboratory more,

their feelings toward th adequacy of their equipment and materials may change.

1
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17. .40 Participants' Students Use A Laboratory Guide?
. o/ .

laboratory guida., The Average publication date for laboratory guides used. by

use a
pa

Approximately 6.7% of the participants responded. that their students 'do

laboratory
ticipants% students teas 1966. This fact, p2....ts a.scanningrof the titles; leads on

to conclude that the teachers are using laboratory guises which accompany their text-

" -bdaks.
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I;. EVALUATION OF PROGRAMLOBJECTIVik

IAnalysis and Discussion of the Date'

r2
.

4 I

The analysis and discussion will be carried on with reference to the particear
area which is being evaluated. -0-

.

7. -,Y

,..

i

A'. Subject Hitter Competency ,

The assessment of.participants"developmen.t lia sub Sect matter competency Will be.,

presented under the heading of each program component. This is done because specific
instruments wereAenerally used for'each individUal component-due to the.needs of
the participants ind the nature of the subject matter being studied. The instruments
used were generally yeloped by the Component Directors and their staff. The_instru-
meats are directed tawar4 assessing the major subject matter compeitencies which teachers
should have in order to teach the. subject or.subjectsbeing emphasized in the pro-
gram component. The instruments were administered.ont pre and poet-, component, basis.

Code for Program Componen
.

1 = Sequential Biology Component
.2 = Sequential Chemistry Component.

' "3 = Unitary CHEMS Component'
4 = Earth Science Section of.the-Gineral Science.Compqnent

0 5 is'illysiial'Science Section of the General Science.Component
.6 - Academic Year Component .

1. Biology Sequential Component and Acadr* c eer Component (Biology Section)

et.
The subject matter 4ompetency of the aew:-pia.c)i.pants enteri* the Biology

Sequential ComPonent and the participanta i the Biology Section of-the AYI Com-
ponent were assessed on a pretest, basis using a raduate exam develnped.bi the U.S.D.
Biology Department. The exam consists if 125 it divided in the following sub-b

scales (A) Animal Anatomy and.Developmdat, (B) P ant Morphology and Atetomy, (C)
Genellcs, (D) Cell. Physiology, (E) Ecology and'I ) General 'Biology.

Table 8 provides pretest data for the two p gram components.. 'Pcittest data
will be collected as participants complete thei espective programs. With the com-
pletion of posttest data, analysis will be made to determine participant gains'ia
subject matter competency. Indi;ridual participhht's,pretest scores are-also used,
in determining eres.* of geakness and strength so that coursOfork can jpe prescribed.

Subject matter competency examinations are presently being developed to assets
the subject matMer competencies being deVeloped_during-specific sequences of the
Biology Sequential Component. The first of these will be used tb aisess the 1972

/summer sequence.'

2. Chemistry Sequential and Acidemiciear Component (Chemistry Sectibri)

The Abject matter competency of the new participants enteritg the Chemistry
Sequential Component and the participants in the Chemistry Section of the AYI.
Component were assessed on a pretest bisis using a broad chemistry subject matter
exam developed by the Director of the Summer Sequential. The data from thief exam is

i5 .

s.

r
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being analyzed at the present time, With t:Is completion of pogttest data, analyses

will be made to determine participants' gain-4 .f.n subject matter competency. '

fABLL 8

Pretest Means and'Standard Dsv!.ations =or Subscales and
Composite Scores on the USD Graduate i3f.o1ogy Examination

Biology Sequentia:4 Biology AYI
Participants Participants

(nm3) ° (nm10)

Total

(nm13)

_
x S.D.

-
x S.D.

-
x siq..

Animal Anatomy
) and Development
(20 possible) .

,

Plant Morphology
and Anatomy
(20 possible)

.

Genetics
(20 possible)

Ce:11 Physiology .-

(20 possible).

Ecology , .

(20 possible)

General Biology
,

(25 possible)

.Composite
(125 possible)

AI,

14.33

13.33

11.33

14.33

1.33

.

17.33

.

.
,

i8.00

0.47

1.25

0.47,

1:25

.

1.25

.

1..25
,

0.82

12.70

10.70
,

11.60

12.30,

.

8.20'

15.90

71.40

2.33

2.53 3

le. .

.

1.96'
, .

1.42

)1.99

.'

- 1.81

.

6.93

13.0
.

11.3

11 .5 4

1 .77

.00

/16.23

72.92

.

.

2.16

.

.

2.55

1.74.

1.62

,

1.88

X.80
.

,

6.70

.

i

-

6

4,

,

1 L_
a) 1971.4 ummer equence-

.

The1971:BymMer Sequence of the Chemistry Sequential was directed at developing
subjeAt matter',Ompetencies in the a eas of electricity and magnetism, inorganic

Chemistry, and atganic chemistry. ese were the major emphases; but not all

participants were niclesaarily invo ved in all three areas. Instruments wpre developed

for assessing subject matter competencies in each pf these three areas aida4mift-

istered on a,pre and posttest basis. Information dealing with the inorganic/hemistry

area will pt bepresenteddue to problems in the collection of the" data.

(

. Isble 9 provides infoltatiqn whith shows that the Summer Sequential participants

had a low level of subject matter competency in the area of electricity and magnetism

at the beginning 0.1 the summer. At the completion of the 1971 Summer Sequence their

subject matter c petency in the area wag significantly (p<:.001) greater.
lig
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TA11LE 9

Meani, Standard Deviations, and t-Test For Matched Samples Comparing
Electricity and Magnetism Pre - and Posttest Scoreg

Electricity %ad Magnetism
IIExamination (ibssible score 72)

Degrees of Freedom

,

Pretest
(n.13)

7 S.D.

Chemistry Sequential Participants

Posttest
(nw13)

7 S.D.

Pretest-Posttest"

t

2,60 1.28 43.50 13.91

S

8.71*

*t3o4.32 to be significant at the .001 level

s1 4

, 'TABLE 10

I
- A

. Means, Standard, Deviations and t-Test for Matched Samples Comparing

',- ACS Brief Organic Test Pre- and Posttest Scores
2

Chemistry Sequential Participanig
,..

1
.,, Posttest . Pretest- Posttest

(n32) ..

. 11

'.'

*t'" 3.65 to be significant at the .001 level ,

II
table ,10 prbvides information which shows that the SuMmer Sequential participants

1111

here were some people assessed who were not part of the Summer Sequential Fomponent)

scored significantly higher (p<:,001) on the posttest ACS Brief Organic Test than they

had on the preteit.
.

.

.

. 'Based on the information available it it reasonable-to assume that the 1971

IIunmer b9q4nce resulted in Summer Sequential Component participants gaining
significantly greater subject patter colretency in the selected science areas elm-

,

.

em-
phisiied. '

k .ar-st..\

/111
--;;;The n used for calculating the degrees of freedom was equal to the number of matched

pairs. ,Consequently, it-1411 not always be the same as the posttest n. This

will be true for some other tables in this report, but an explanation will not be

1
provided..

12

Test Scores

Degrees of Freedom

Pretest .

(ngli35)

717. S.D.'

18.29 9.1 38.81

S.D.

9;121

ISA

t

;25,214:-
-

30**



3. CHEMS Component

.

IIThe CHEMS Component\was directed at developing the chemistry subjecematter
competencies necessary, for participants to teach GHEMS Chemistry. Emphasis was also
placed on familiarity with CHEMS curricular materials, particularly with reference

11 to laboratory activities.'
. .

The subject matter competency of the CH-F.MS participants was assessed on a pre-
ind.post- participation basis using the 1968 version of The Americap Chemical Society -
IIAdvanced High School Chemistry Test. Table ';l provides information which shows that
the CHEMS participants initially had a low bevel of Competency in the general areas
of chemistry measured by the test. A Comparison of pre- and posttest scores (Table 11)

II Shows that the participants had gained signiTicantly(p<.001) in general chemistry
11 subject mattercompetency by the completion of the CHEMS Component.

15

TABLE 11

Means, Standard Deviations, and t -Test for Matched Samples Comparing
ACS Advanced Hip Schobl Chemistry Test S ores

Test-Scores

..-(80 possible)

Degrees of Freedom

/
. / )

..ict;>3t71 to be signjJficant at the 001 level
..- c

Pretest

CHEMS Participants

P08 tt

(n.29) (n`29

x S.D. x 1 S D.

26.48 9,7

Pretest -Postteit

Based on the inf xmation available it is reasonable to lifer that the CHEMg
Component resulted i participants gaining significantly greater subject matter
competenCy in the area of general chemistry.

4.. 04:n1: Science Component

The General Science Coaponent was composed'of 50 participants of which 25
worked with Earth Science Curriculum Project (ESCP) materials and 25 worked with
Introductory Physical Science (IPS) curricular materials.. There was a combn
mathematics component directed at providing the mathematiCs proficiency needed
for working with either set of curricular 'materials.

p

a
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TABLE 12

Means, Standard Deviations and t -Test for Matched Samples Comparing
USD General Mathematics Tes-c Pre- and Posttest Scores

.. e'

Earth Science Participant
....

r
...

4..

. Pretest-Posttest
OF

Pretest
(n25)

x S.D.

Test Scores
(150 possible)'

Posttest
(n*24),

x S.D.

87.76 27.14 113.33 18.76

Degrees of FreedoM

*t> 3,77 to be significant at the .001 level' 0-
t0

4

t

8.03*

23
...=a4

.

A general mathematics test was developid which ass seed the desired mathematics_com-.
/ ?* .

petencies necessary for teachers who would teach the curricula' materials emphasized in
the General Science Component. Table 12 shows that the Earth Sciece participants had
a significantly 8Te,ter (p4:.001) geneial mathematics competency at he completion of
the General Science Component, than they had when they began.

. .- to, . TABLE 13 A

,

Mens, Standard,Deviations and t -Test foi Matched Samples Comparing
J

i,

USD General Mathematics Test Pre- and Posttest Scores

%

, .

.

11

t

Nftetest

Physical Science Pirticipants

r '
Posttest Pretest Posttest

.

A

(nm25) . (n..25)
,

1.

Test Scores
(150 possible)

x S.D. S.D. t

106.40 27.30 110 20
411).

19.27 ' 4.33*

Degrees of Freedom. , A 24

*t53.74 to be significant at the .001 level

. Table 13 shows that the P4sical Science participants had gained significantly
(p<:.001) in general mathematilbe competency by the completion of the General ScienCt
Component.

The Physical Science participants bogan the program with a greatti mathematics'
competency than the Earth Science participants'. (Compare pretest mean Tables 12 and
13.) Based on the differences between the two groups on the pretest it may be
reasonable to modify the General Science, Component and offer a separate mathematics
course for each group. Another alternative would be to offit two mathematics courses
and pltice the participants in the courses based on their mathematics competency
pretest scores. 4
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.11 a) Earth Science and PhysicaA Science 3ubjelt Mattef Competency
s r

The Earth Science ConCepts and Processes Test was 4veloped under the direction
II of Dr. Victor Mayer at the Ohio State University for pse with his NSF institute group.

{ Permission was obtained to use this test Oith theEaith Science Section of the
General Science Gomponent.

11 TABLE 14 '4

Means,t_Standard beviatibns and t-Test for Matched Samples Comparing
Earth, Science Concepts and Processes Pre- and Posttest Scores

. .

Test Scores
(40 possible) -

PreTest
(nsi.25)*

S.D. .'

Earth Science Participants

Posttest Pre'test-Posttest

(n=23),

S.D._x S

29.64 5.01 31.65 4.38 2.97*

a.

Degrees of Freedom 4 22

*t5"2.82 to be significant at the .01 level

Table 14 prollides information.which shows that Earth Science participants had
significantly greater (pqc.01). subject matter competency in earth scitnce at the
end of the, ummer program than they-had at the beginning. This two point gain may
not represent the actual achievement- The teseused is being analyzed for possible
modificat*ns.

* The information provided in Table 15 shows that the Physical Science participants
had significantly greater 01(.001) subject matter competency at the end of the
summer program than they did at the beginning. The ceiling on this Best was too low,
consequently, the three point gain is probably not a true measure of achievement.

Based on the information available it is reasonable to infer that the General
Science component resulted in participants gaining significantly greater subject
matter competencies in geperal mathematics and the science areas studied.

TABLE 15

Means, Staddard Deviations and t-Test for Matched Samples Comparing
Physical Science Test Pre- and Posttest Scores

Test Score
II(22possibte) ,

Degrees of Freedom

Pretest
(n.,25)

X S. D.

Posttest Prefest-Posttest
(n..25)

x S.D.

16.56 3.42 19.56 2.47

II*t3 3.74 to be significant nt'ihe .001 level

%V

t

5.33*

24
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Instructional Activities Which Participants eel Should Be Used and Those

They Do Ifee For Their Instruction

1. Classroom and laboratory activities which participants feel should bp
used for science 4.nstructbon.

'.Each participant responded to. the gcience.Classroop Activities ChecitTistl
Teacher Perceptions (SCACL:TP) pre- and post' program participation. This instru-

ment is directed at deter-Aping the nature of the science classrooi and laboratori,
actiyiAes which the teacher feels "should" be Used for'seCondary school science
insfructiOn. The checklist is scored according to whether the teachers' responses
are correct in terms of the nature .of, the activities Which are thought to,best
implement the overall objectivea_..af science_education. The SCACL:TP is divided
into seven subscales which are (A) Student Classroom Participation,A(B) Role of
.the Teacher in the ClassroaE, (C) Use of Textbook and Reference Materials,
(D) Design and Use of Tests, CE) Laboratory Preparation, (F) Types of Laboratory
Activities, and (G) LaboratoryFollaw-up Activities.

Table 16 provides SCACL:TP pre-, and posttest means and standard deviations for
each component and for the total program. Posttest data will be collect, on all
the other pomponents ii!s' the participants complete them. %

Table 17 provides information which shows that the CHEMS participants' SCACL:TP
posttest ne.an_composite'score was not significantly different from their mean,
pretest score. CHEMS participants' scores on Subscale F (lp es of Laboratory
Activitie) did show a significant change from preto post (p .05).* The change

was toware the direction of lower,stores on the Subscale and wo ld indicate that
participants felt laboratory actrvities ehouldbe more structured and les- open. \-
The CHEMS participants, however, entered,the program in relatively ,good ag ement
with educators as to thp types of activities which shouldbe used fo impl nting

scienite education activ r-and in general, they maintained this agr

.14

-

21

40,

1,
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TABLE 16

8

Pre-\and Posttest Means an Sta-Idard Deviations For Subscales

and Composite Scores. on he SCACL:Tr By Separater4rogram
Components nd Total Program

.1 2 3 4 . 5 6 7 Total
/ (n=3) (n=13) (n=29) 25) (n=24) '(n=10) (n=10) (n114)

S.D. 1 R R S.D. R S.D. 5i S.D. X S.Dg X S.D. S.D.

S est A'
Pr est 8*[ 3.00 0.00
u

6.69 1.07

Su est A
Po test 8 I** 1 I I

Subtest

Priest 9 9.00 0.00 8.23 0.89

tubtitt B
.9 I I I I

es___t--d

Priest 8.

S est

Posttest 8

jest D

Pretest 11,10.00 0.82

Sliest D

test 11 I I

, \.)
13 0.94 .6.85 0.95.

I

I

est E

t 8 6.33 0.47

Staltes,,,,,

go test I I

S

\.

Priest'F

est 9 8.00 0.82

S est F

P

test
.9

Subtest G

Pt1est 7 6.33 0-94

Subtest G

7. I. I

Composite
P est 60 55.00 3.56

)1(

9.85 1.03

I

6.62 1.50

i I

8.00 1.04

I I'

6.08 0,73

52.31 4105

C osite , 1

no ttest 60,, I I i

1
111 * Vitmhpr rinctgiblit

7.45 0.67 6.92 O.

7.28 1.11 7.13 0.8&

8.14 1.04

8.34 0.84

7.28 0.94

7.28 1.05

9.72 1.11
&

9.45 1.354

7.00 0.83

6.86 1.33

7.66 1.03

8.04 1.00

.8.13 0.85

7.04 0.77

7.09 0,97

76 1.39

9,.00 1.10

6.04 0.96

6.96 1.04

7.68 1.16

7.17 1.68 7.87 6.99

6.31 0.79.

6.50 0.91

53.5k;,.3,97

52.66 6.15

6.74 0.65.

6.61 0.57

50.72 3.92

/

7.08 1.04

7.33 0.85

7.75 1.33

8. 2 0.91

6.7 1.32

9.67 1.25

9.83 0.99.

6.71 1.43

6.71'093

7.29 1.34

7.79 1.26

6.46 0.82

6.54 0.64

51.71 6.41

52.78 3.7154.00 4.38

6.70 1.10

I I

7.00 0.77

I . I

7.90 0.70 8.20 0.75

6.80'0.87 6.20 0.87

I I I

9.20 1.40 10.10 0.94

I I

6.40 0.80 7.70 0.75

I I

7.20 1.60

I I

6.40 0.82

50.60,4.90

I I

I I

8.20 O.R7

I I

6.96 0.30.

54.80 2.75

I I

7.08 094

7.25 0.95

8.05 1.05

8.i0 0.87

7.03 1.00

7.25 0.914-'

I

9.51 1.29

9.43',1.27

6.63 1.15

6.84 1.17

7.64 1, 21

7.58 1.41

6.36 0.76
.

6.55 0.74.

52.29 Z.80

53.12 5.00

** The posttest has not beenadministered
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TABLE 17 -

t-Test for Matched, Samples Compariw Science Classroom Activities,
Checklist Teacher Perceptions Pre- and Posttest Scores

Component Component Component

3 4, ,.5

t Subscale A

t Subscale B

t Subscale C

t Subscale D

t,SIlbscale E

t Subscale F

t Suhscal40

-

t Composite

Degrees of Freedom

-1.04 0.65

' 1.00 0.75

0.00 0.00

-1.61 1:00 0;66

-0.47 4.53** 0.00

-2.09* 0.89 1.60

0.53 -2,08** 0.40

-1.13 2.72** 1.80

28 22 2

*g2.0S to be significant at the .05 lelel
** 2.07 to be- significant at the .05 level . ,

. ,,

Ai Earth Science Section of the General Science omponent did demons rate signi-

ficant change 04(.010) in their views of the classroo activities which should be used

for science instruction (Table 17). The change was tdFard higher scorea. An analysis

of the Subscales;,revealed that most of the change was in Subscale E (Laboratory Pre-

paration) and Subscale G (Laboratory Follow-up Activities). The scores indicate a
,

change on the part of the participants toward more open investigatory types of laboratory

actitvities and follow-up.
\

- Table 17 provides information which shows that the Physical Science participants'

(General Science Component) SCACL:TP posttest mean composite scores were not signi-

ficantly different from their mean pretest composite scores. Subscale analyses reveals,

however, that they did demonstrate (Table 17) significant pre-posttest changes on

Subscale B (Role of the Teacher in the Classroom) and C (Use of Textbook and Reference

Materials). The scores reflect a change on the part of the participants tow rd a class-

room with more student participation, less teacher domination, and one in wh ch the

students are encouraged to go beyond their textbook's in seeking information. \

V

ti

f.

Inspection of Table 16 leads to the conclusion that all of the participant entered

the program in generally good agreement with science educators as to the type of class-

room and laboratory activities which should be used for science instruction. The pro-

gram components contributed positivily in several areas toward strengthening this agreement.

2. Classroom and Laboratory Activities Which Participanto DO Use For Their '"

/ Science Instruction

The types of classroom and laboratory activities which the Comprehensive Prograpprti-

cipants do use or ience instruction mas assessed using the Science Claisroom ActiVties

Checkklst:Stude t erceptions ( SCACL:TP). The SCACL:SP is a parallel instrument to'the

SCACL:TP discussej previously. The nature of the activities the student perceived the r'

teachersto use was assessed previous to their teachers' participation in the Comprehen ve

23.
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Program/and will be assessed again after ,rogram participation. The pre-progrim

sores are being tabulated at the present time.
, .

. .
,

..

C. UnArstandtng of Science
.

k
Each participant responded to the Test on Understanding.. Scienc e (TOUS), botL

previous to pssgram par0.cipation and at the completion of the progrom. ,The
TOUS test is divided into three subscales which are (1) The Scientific Enterprise,

21

(2) The Scientist and (3) Methods and Aims of Science.

Table 28 provides TOUS pretest and posttest mas and standard deviations for

each component and for the total program.

(n=3)

TABLE :8

Pre- and Posttest Means and Standard
;IOUS by Separate Program Components

Deviations for the,,

and Total ProgAm

3 4 5

(n=13) ' (n=29)

6 7 Total

(n=25) (n=25) (n=10)

R S.D. x S.D. x S.D. x S.D.

T S Subscale 1

Plitest 1,3.67 1.25

TOUS Subscale 1

Plittest I*

T S Subscale 2

Attest 13.33 t.25 12.92 2.09

I

A3.85 y/9

I I

Is Subscale 2
6 0

Posttest I , I I' I

JILIS Subsoulle-3,
44 ,

P etest 15.00 2.94 16.92 2.76

AFS'Sbicale 3

P sttest I I I I

ii

IRIS:Composite:1f*

test 42.00 4.55 42.:2 4.68

IJS Composite**

"attest I

* The posttest-b

13.90 1.79

14.28 1.82

12.93 2.03

13.17 2.17

16:10 2.75

16.31 2.60

42.55 4.89

43.76 5.35

12.52 2.45

13.35 2.33

0,

12.44 2.16

12.65 -2.46

14.20 3.20

14.57 3.44

39.16 6.62
ti

40.5) 7.11

X S.D.

13.36 2.41

13.92 2.10

11.76 2.58-1

12.80 2.10

15.52 2.80

16.40 2.37

40.64 5.76

43.12 5.64
ti

R S.D.'

13.20 1.60

13.20 1.17

16.40 3.07

.1

42.80 4.94

I I

s not,been administered

(n10)

X ' S.D.

14.00 1.48

I 1

14.00 2.41

rt

(n=115)

R S.D.

13.42 2.18

13418 2,10

1,2.70:2.25

I I 12-:90 2.25

17:30'2.83 15.76 3.07

I 5.82 2.93

45.30 5.50 41.69 5.81

I 42. 0 6,11.%7

** Possible 60 pointg
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The composite mean of the pretest scores for the participants that have completed
components (CHEMS and General Science) is 40.78.. A comparison of this TOUS mean pretest
score to Table 19 indicates that the participants in these groups, on the average, ranked ,

: at about the 87th Percentile when compared to the 1960 national sample of twelfth grade
students. the postrcomponent composite scores for these same groups have a mean of
42.60. This indicates' that after having completed the program, the participants, on the
average, ranked at the 93rd percentile when comiWared tcLthe 1960 national sample of
.twelfth-grade'students. Probably the most meaningfill Apect of this comparison
is that the participants ranked above the ;0th percentile when compared to a national
sample of twelfth grade students.--

Further study shows that, all components demonstrated gains on the TOUS when pre -

couponent and post-component scores are compared. Table 20 providei information which
shows, however, that only the Physical Science section of the General_ Science Component .#
showed significant gains (P 4,01).

The 'need for further'norm4ive data and more study in, this are is evident.,
Whether 'the reason for lack of significant growth is due to a good tnderstandini of
science on the part of participants when they enter the program, or whether we need to
modify some components of our program to facilitate, growth in this area is not clear.
at this point. It is clear, however, that participants in all components are shaWing
a somewhat greater, understanding of science measured by this test at the completion of
the program components.

1 '

Component 3

Component 4

Component 5

TABLE 20

t -Test For Matched Samples Compering
TOUS Pre-.. and Posttest ,Scores

v

t.for

Subscale 1

I

i

1

r.

t for
Subscale 2.

t for

Subscale 3
....

t for

Composite

.

Degrees

Of

Freedom

1.34

1.75

1.48 .

'

0.,

.80

.63

2.01

)

.38

..08..../i

2.24**

1.56.
.

.1.60'

3.40**

28 .

22

23

* t$2.05 o lie gignifican at the .05 level

** t--2.07 to be significant att

Postt st dat will be collect
program. able 1 , provi
of 3009 pu lic an private school s

only normative dal of which the author
,

.

tilt .05 level-

d on the other components as they complete tkeir
es ercentile ranks based on a nationwide sample
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TOUS
Total' Score

48
47

45,
/44

42
41

40

39

.38

37

36

35

34

33

32

31.

30

29

28

27

26

25

24

23

22

21

20

I
r9.

18

17

16

I, 15

14

i 13

23

TABLE. 19

, TENTATIVE NORMS -- Test .on Understanding Sdience (TOUS)

Percentile Ranks for' IligV'School 'Students,*

Grade 91! -Grade 10 Grade 11',

-99

99 * 98
AP

'
° 97

98 - 96

97 4. 94

96 f ' 92
99 94.
98 92

97 91'

94 89

90 86 -
85 84

81. 81

75 . 77

69 72

64 6/

58 63 ,
,52 58

.ower

45 52
,;:

38 46

32 .. 40 ,

27 , 36 4,

22 32 4

17 28 r
12 -23
10 19

9 16
7 14

6 11

4
.
. 8.

7 ,
2 5

4

3

2

Grade 12

7 99

98

9,6

95:"
93,

88

A5

82

78

'74

,69

63
59

54

47

41

36

32

28

t 24

20 . '
16

14

12

9

.: ,7
5

40
',81',:'

84

81

78
74

69

64

58

52

.46

'' 41

36.

31

28

2,2-

.8
15

.,12

9

7

5

4`-

2

1

4

3

2

4

IMean Score 29.47 '28.58 31,57' 32.25

Standard, DeviatiOn 6.03 1 7.66 7.02 _7.38,

Nuntber of Students 198 / .1064 . 994 753 ,

Based on a n
i

tionwide sample Ok 3009 public and private school students tested in October 1961.

The means an standard deviations are based or. 2981 Of the-3009 students: 9th Grade, 198 stu- .

nts; 10th Gr de, 1055;' .11th, Grade, 985; 12th'-Gende, 742.
.

. ,.

igures for G ade 9 shotid be used with caution, ainct they a e based on a relatively small

s mple group. . .
....

II iTaken from T SUON'UNDERSTANDING SCIENCE, Manual, fot,Administering, Scoring, and Interpreting
'Cores, iducatipnal Testing Service, 1961. .. , -

I ."- . . 9P,
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II Ds Attitudes of Participants and Their Students
a

4.
4

II
1: Participants

.
.

AttiLdes toward several aspects of scilince were and are being assessed using the
Semantic Differential Test in Science devel ped by Dr. James Gallagher at the Educational

II

Research Council of America. This instrument was.developed for use with the Test Every
Senior Project. The Semantic Differential Test in science was used in assessing the
attitudes of Comprehensive Programparticipants both pre- and post- prbgram and for

II

assessinathe attitudes o the participants' students.

. .

.

.

. The concepts evaluated by teachers and students were (1) Social Studies, (2) Mathe-
matics, (3) Science, (4) Science Teachers, (by students); Science Teaching (by participants),
II(5) Teachers, (6) School, (7) Laboratory Work, (8) Scientistb and (9) Myself. *These
nine concepts were evaluated id terms of Sixteen bi-polar scales. The bi-polar scales
were classified into.four categories - evaluation, potency, activity, and personality.

II

A five point differential was used on all'scales.
.

I.

Student and teacher responses to each of the semantic differential concepts were

111.

assigned, integral values ranging from one .pint for the,least favorable response
(e.g. bad) to five points for the most favolrable response (e.g. good). Since e4ch of
the categories, evaluation, potency, activity, and personality., was comprised of four

m?Ic'

l

'.0 bi-polar scales, 'An average score for each category was 'determined for each individual.,
itcategoryMean catego responses were calculated for all the students of any one teacher: Thus,

.

,
on each concept,'a teacher (participant) and/or his students received four scves ranging
from one to five points, one scbre for evaluation, one for potency, one for adiivity, and

II

one for'personality. This was, and will be.done on each participant previous to'participa-
tion in the program and at the Completion of participation. roup means were calculated
for each Program Component. Follow-up data will also be collected on participants and
their. studedts. .

., .

.. . (..

For purpose ofIthis feport the four concepts evaluated were (1) Mathematits,
(2)-Sciedce,'(3) Science Teaching, and (4) Laboratory Work. ,f "

-",'"

. TABLE 21

Means and StandarcyTeviations for Semantic Differential Pretest Scores:
Mathematics Grouped by Program Component

i4
4

11E luation

Activity

lisonality

1

Program COmponents:

2 3 5' 6 Total
(n=13) (n -29) (n=24) (n622) (To) '(n =4.0) (.n 2,111)

,

x

.

SS. x S.D. x S.D. ' x
i

S.D.
-

S.D..
-
3 S.D.

a
.'

,

S.D.

,

..,--

x S.D.

.

4.17 .47 4.,36 .32 4.29 .60 4.29 .50 4.36 .51 4.05 .60 4.47 4,16 4.31 .1-.3

2.50 0.0' 3.31 .53 3.34, .47 3:20 .50. 2.95 .36 2.85 .42 3.20 .477
I1.15 .53

4.08 '.42 1.77 ..59 4.00 .53 3.91 06 3.57 :67 3.97 .38 4.00 .39 )47 .60

3.00 ':35 3.06 .36 '344 .30 3.23 .47 2.95 ,37 1.15 .39 3.27 .44 3.12. .40
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TABLE 22.

4

A

25

Means and Standard Deviations For Semantic Differential Posttest Scores:
Mathemati s Grouped By Program Component

1

(n=3)

A

Elluation.

Potency .

Ac vity

Program Components

3` 4 5 J6
6243) (n=29) (n=24) (n=27) (n=10)'

7 Tota
(n=10 (n=111)

x x
.

S.D x S.D. x .S D ; S D x S D X .D. x S.D.

/
/I. I I 4.30 .60 4.25 .58 414 .71 I I 'I 4.30 .64

.

v
..

. , .

I I 3.20 .55 3.17 .40' 3.151 .47 , I I I. I 3.17 .48

I I I 3.80 .51 4.00 .55 3.67 .70 I I I I 3.81 .61

I I I 3.04 .21 3.10 .51 3.19 .66' I I I I 3.11 .50
,

* I=Program not completed as yet

Table 23 provides informatiOn which indicates that CHEMS participant attitudes- toward
mathematics changed significantly (P(....05) in the activity category and approximated a

II :

significant change in the potency category. Comparison -of Tables 21 and'22 indicates
that these changes. were toward participants expressing generally lower attitude, toward
mathematics. Further study will have to be made to determine if supplementary work in
mathematics is needed xsa part of the MIMS Component.

Table 23/provides -information which indicates no significant change in Earth Science d
participants' attitudes toward mathematicii at the tompletion of the General Science

II 110 Component. Pretest subject matter competency scores indicated that grouping the Earth
4cience and PhysicalScience Sectioni might be'appropriate. The effect tfiis grouping
laighi have on attitudes could be very interesting.

Physical Sc nce ilrticipants had significantly (Pr..Qs) changed their attitudes ;award
:mathematics by t completion of the General Science Component (Table 23). This change

II
was significant (134;05) in three out of four categories. Comparison of Tables 21 and

' 22 indicates that these changes were toward paftic;pants having more positive attitudes
toward mathematics at the completion of lithe General Science Component.

,

11.
I 4



itluation

Fitency

Personality

rr

01. TABLE 23

2§,,

t=Tests for Match Pairs Comparing Semantic Differential:,
Mathematics Pre- and Posttest Ecores Grouped By program Component

Evaluation

Potency

Activity

Personality

Degrees of Freedom

Program Amponent

2 3 A 5 6 7

t t t t - t .... t t
,

I* . I 0.00 0.22 2.41*** I
1
I

I I 2.04 0.24 '2.32 'I

I I 2.24 1.27 1.66 I I
0

I I 1.16 1.31' 2.58*** I I,

I I 27** . 22*** 23 I

* I - Program not completed as yet
** t 5 2.05 to be significant at the-.05 level
*** t,5 2.06 to be significant at.the .05 level

b. 'Science

.TABLE 24

4

Means and Standard Deviations for Semantic Differential Pretest Scores:
Science Grouped by Program Component ,/-

Program Components

1 2 3

(11883) (n*13 (n*29)

.
, ,

4

(n'24)"

S

5 %

'(11222)

vs'

7 Total
(nial0)' (n*111)

x S.D. x S.D. x -3.D. x S.D. x StD. x S.D. x S.D. x S.D.

4.83'

3.60

3.91

3.33

4
.41

.51

.12(3.36

(445

X3.38
.-.-

4.07

.33

.50

.5i

.48

.4.68

3.3
..,

4.31

3.45

at,

.31

).5
.

-.42

.57

4.67

3.47

3:78

3.56

.42

.54

.77.:.3.84

.57

4.74

3.26

,

3.31

.211

x:57

.74

.50

4.75

3.07

,

4.00
r

5,57 '.45.

.35

.3Z

.32

4.72 .26

3.35..:.78

.4.45 .46

3.60 .61

4..71

3.38

4.04

3.46
s

.33

.58

.64

,.54

..



Eilluation

P ency

A ivity

Plisonalit

TABLE 25

27
dr

Means and Standard Deviations for Semantic Differential Posttest Scores:
Science Giduped by Program Component

2

Program Components

3

(r0.29)

4 t 5

(n=24) (n=27)

Total
(n=80)

x S.D. x S.D. x S.D.
I

x S.D. x S.D. x / S.D. x S.D. x S.D:

I* ,I I I 4.65 .3 4.5E .47 4.68 .35 I - I I I 4.64 .39

I I I 3.38 . 9 5.45 .49 3.42' .68 I I I I 3.42 ,60

I I I I 4.06 64 4.04 .5.0 3.99 .64 I I i I - 4.03 .60

I I I I 3.32' 3.42 .58 3.49 .70 I I' I , I 3.41 .60

4410-

* I =,Program not completed-as yet

Table 26 provides informationwhich indicates that all participants entered the Com-
prehensive Program with fairly positive attitudes toward science.

Information provided in Table 26 indicates a significant (P <.05 level) change of
CHEMS participants' attitudes toward science (activity category) by the completion of
the Component. Comparison of Tables 24 and 25 reveal generally lower attitude scores
toward science at the completion of the component. The depression of attitude stores
however, generally was not significantParticipants completing the program revealed a
generally positive attitude toward science, but the indication of decline will be
scrutinized to see if a problem exists. '

The Earth Science participants.had changed their attitudes significantly (P4r..05 level)
toward science (activity category) by the completion of the component (Table 26). None of
-the other categories.showed significant change. Comparison of Tables 24 and 25 reveals
that the change was toward more positive attitudes in the activity category.

The Physical Science paiticipants had not changed their attitudes significantly .

(Table 26) toward science at the completion of the General Science Component.

TABLE 26

i-Tests For Matched Pairs Compering Semantic Differential:
Science Pre- and Posttest Scores"Grouped by Program. Component

. Program Component

Evaluation

11
Potency

Adtivity

II'
Personality

4 Degrees:of Freedom

3

t

.4
t

5

.t

6

t

7

t

I* I 0.35 0.37 0.89 I I

I I 1.56 0.53 0.00 I I

I I 2.32
*

2.55
***
u.21 I I

I I 1.16 0.73 1.17 I I

I I 28** 22*** 21***
_,

I I

. 11 *I = Program not completed **t to )e significant nt the .05 level

***C52.07 to be sienificant at the .05 level

39



C4 Science Teaching

Potency

ACIlvity

Personality

I

1

Eva uation

Poincy

Activrty

itonality

TABLE 27

28 !

Means and Standard Deviations for Semantic Differential Pretest Scores:
Science Teaching Grouped By Program Component

1 2

(n=3) (n=13)

.3

(rm29):

Program Componen

/
s

4 5 6 7.. Total

.(n=24) (n=22) (n=10) (n=10) (n=111)

x S. x S.D. x

.

S.D. x 1 S.D. x S.D. x S.D. x S.D. x S.D.

4.17

)

2.92

4,08

3.67

.42

.31

.31
.

.51

.75

)
3.46

4.29
.

3.79.

.39

.46

.41

.64

4.64

3.35

4.18

3.68

.34

r'-
.46

0

.48

.65

4.48

3.'24

4.02

3.81

.53

.49

.65

-../74

'4 :66

3.09

3.94

3.52

.38

.33

.63

.68

4.70

3.27
s-,

4.27

3.95

.46

.58

.38

.64

4.72

3.47

4.40

3.97

.47

.50

.30

.54

4.62

3.28

4.14

3.74

.45

.48

.54

.68

TABLE 28.

Means and Standard Deviations for Semantic Differential Posttest Scores:
Science Teaching Grouped By Program Component .

S.D.

2-

x S.D.

Program

3

(n=29)

x S.D.

Components

.

(n*24)

x S.D.

5
(n.27

X

)

S.D.

6

-
x S.D.

7

x S.D.

Total
(n=80)

x S.D.

. I*

I

I

I

I .

I

I

I

I

I

I

I

I

I

I

4:65

3.30

4.19

3.53

.53

.47

.58

e

4.66

3.33

4.08

3.83

.43

.55

.51

.64

4.63

3.22

4.09

.362

.48,

.62

.50

.65

I

I

I

I

I

I

I

I

I

I

I

I

I

4.64

428

4.2

3.65

.48

.55

.53

$

*I=Program not completed iis yet

.
.

Table 29, page 205,prpvides information which shows no significant changes in attitudes

AIcoward science teaching py paiticipants in the program components. The participants came,

the program with veh positive attitudes toward science teachfng, and left the programinto,

with very much the same attitudes.

31
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1

Aluation

Pilency

Activity

Pllsonalit;

29

TABLE 29

. .

t-Tests For Matched Pairs Comparing Semantic Differential: Science Teaching
Pre- and Posttest Scores Groupe4 By Program Component

,EValuation

/Potency

Activity

Personality

Degrees of Freedom

Program Component

1

't

2

t

3

t

4

t

5

t

, 6

t

7
,

t

I* I -0.09 1.92 -0.12 I I

I L 0.83 1.36 -0.48 I I

I I ' -0.07 0.79 0.82 I I

,I I 1.31 0.16 -0.20 I

I I 28** 22*** 23*** I

* I=Program not completed as yet
.**it 2.05 to be significant at the .05 level
***;t 2.07 to be significant at the .05 level'

d. Laboratory Work

TABLE 30

Means and Standard Deviations for Semantic Differential Pretest Scores:
all Work Grouped by Program Component

1

(n=3)

x. S.

4.50

3.00

4.17

3.7/ .41

Program Components

2 3

3) (n=29)

x S.D. x StD.

.36 4.68 .44

3.25 .54 '3 :22 .26

4.21 .49 4.46 .70

3.50 .60 330 -.56

(n124)

4.46

3.03

4.07

3.56

S.D.

.78

.53

.65

:69

5

(ng22)

x S.D.

6

(n=16)

x S.D.

7',

(n=14)

ox* S.D.

Total
(n=111)

x S.D.

4.59 .t6 4.57 .51 4.67 .32 4.61 .54

3.03 .31. 3.00 .43 3.35 .46 3.13 .A?

4.09 .51 4.35 .42/ 432 .46 4.24 .60

3.50 :51 3.50 .51 3. .58 3.54

I

32
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TABLE 31

I C.,

(
/ .
*

Mons and Standard Deviations for Semantic Differential Posttest Scores
Lab Work Grouped By Program Component

iluat ion

P ency

A ivity

Pronality

1 2

Program Component'..

(n=29)

5 6

(n724) (n=27)

7 Total .

(n=80)

-
x S.D.

--
x S.D.

-
x S.D.

-
x S.D.

-
*x S.D.

-
x S.D.

-
x S.D.

-
x S.D.

I*

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1

4.61
.

3.13

4.22

3.31

.44

.31

.51

.52

4.56

3.16

4.15

3.42.

.51

.57

.44

.57

4.52

3.19

4.22

3.58

.42

.49

.54

.64

I

I

I

I

1

,I ,

I

I

I
.

I

.

/

I

I

I

I

I
tl

4.57

3.16

4.20

3.43

.46

.46

.50

.59

11

* I=Program not completed as yet'

No significant changes (Table 32) in participantAttitude toward laboratory work,
were found when pre- and posttest ogres on the Semantic Differential teat in Science
were compared. The` participants entered the program with positive attitudes toward,
laboratory work and these attitudeb apparently remained very positive.

TABLE 32

t-Test For Matched Pairs Comparing Semantic Differential: Lab Work.

Pre- and Posttest. Scores Grouped By'PrograM.Component

Evaluation

Potency

Activity

Personality

Degree's of Freedam

.. Program Component

t t t t t t t ,

,

I* I 0.69 0./2 eq0"49'':' I I:

I I 1:26 1.07 40:64 I I

I I 1.84 1.16 0.94 I I

F.

I I 1.53 ` 1.17 0.18 I I

.

I I '28** 21*** 23*** . I IT

,

* I=Program not4ompleted as yet
** t 2.05' mil significant at the .05 level

*** t 2:07 to Ike 'significant at the .05 level

33
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t 31

IF2. Participants' Students' Attitude gbward Science

II
discussed for Che participants. This data is presently being processed. Follow-up

The attitude of participants' students were obtained on the same concepts as those

data will be. Mpared to that collected prior to the teachers'. program participation.
The first fo ow-up data will be collected in the Spring, 197.2.
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III. PROGRAM PROCESS EVALUATION

. A 'eries of questionnaires were dexoped whicb obtained information relativy
to'operation of the overall prograth and relative to the specific components.
Information will be presented and discussed relative to the total program
operation, but will also include discussion of speCific components gs it is needed.
This informatioh pertains to all program components except the Academic Year
Institute.' (This infordation has not been collected from the AYI at this point.)

Data was colleCted from beginning sequential participants (N=12), and those
completing sequential priCgrams (N=8)-__It_was also collected from all participants
in.unitary components (N=78). The, total number of respondents that provided date'

Jr
for this section was 98.

p

11 t-A. Information Pricir to Arrival iriVermillion

--E---Sources of information about-program at 11:S.D.

1

Approximately 53X of the participants received their information concerning
she program from the brochure sent out by the University. About 35X received

14

their information from the NSFbro4ure. The rest received their information from
previous participants and other miscellaneous'sources.

2. Number of institutes, applied.andacceptan8es

'The mean number of institutes_applied to by participants was approximately
five. The mean-number of acceptances received was two.

a. Reason for choosing U.S.D. .

a .

The two primary reasons for choosing U.S.D: Were the University's geographic
proximity to their home and the nature. of the programs being offered.

4. Adequacy of information for making judicious decisions about the institute

II

.

. .

.

,

Ninety-six percent of the participants felt the information provided them was
.. adequate..

V

II .

5. Adequacy of information after accepting'institute, with particular ref-

-

. erence to housing, the community and the'University .1
Approximately 70% of the participants felt adequately informed about housing.

4,

Although the questionnaire solicited specific suggestions for improvement and
none were received, attentionvill be given to correcting Ihis,Matter.

Approximately 80% felt adequately informed about Vermillion. Thp very few
critical comments indicated that'the pareicipant was not aware that Vermillion
was such a small town and found this somewhat disappointing.

4
o 4( I

Almost all of'the participants felt adequately informed about the University
and the departments with whiCh they would be working.

.

.0a
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B. Participant and Institutional Commitment to Programfr
6. Could participants continue education without NSF assistance?

There was a difference in this area between the unitary programs and the
sequentials. Thirty-six percent of the .unitary, partic ts indicated they could
continue their education without`NSF support wher = n y 25% of the sequential
participants felt they could do.this.

7. Discussion of institute participation 'with school administrators

Over 80% of the participants discussed their institute participation with
their school principal and approximate) 75% also discussed it with their super-
intendent; All participants indicated Ohat their principal supported their, _

attendfng the institute. A small' number (3%) indicated their superintendent was
not in sympathy with their Attendance.

8. Moral and/or financial support from school system as a direct or indirect
result Of'U.S.D. Comprehensive Program participation

Almost all the participants indicated their schoolswould provide moral
support for improving the science education program in theli schools.

Approximately 60% of the participants indicated.their schoolsl,woUla provide

financial support (equipment, materials, facilities, released time, etc.) for
the improvement of the science education program in their schools.

A questionnaire was mailed to the 52 participants who indicated confidence
in financialssupport from their schools asking them to document the nature and
the amount of this commitment. Thirty-three questionnaires (662) were returned.
The returned questionnaires indicated completed or anticipated expenditures of over
$38,000.00 on the part of the schools to help the participants improve their science
education programs. The primary items indicated were instructional materials and
equipment related to the implementation of science curriculum projects. (Specific
items and cost are indicated in the questionnaires, but not included in this document.)
Some released time was indicated, but the schools' investment in this was not included
in the figure provided above. Everything considered, the indication is that the

. schools feel a firm commitment to up-grading science education.,

Approximately 8% of the participants received collateral support from their
school' while participating in the Comprehensive Program. This dollar amount was
not ascertained and is not included in the dollar value provided earlier.'

C. Course Related Activities
9.' Field trips as a part of the program

Approximately 50% of the participants were involved in field trips as a
part of their program. On a scale of 1 to 4 the field trips received a mean
rating of 3 which indicated that the participants felt the trips were quite
successful. When_ the participants were asked whether field trips should be a
part of their institute, program, 80% responded.yes. Suggestions for,types of.field
trips which participantsffelt would be useful were. catalogued.

10. Desire more work with science course improvement project materials

Approximately 75% of the participants desire more work with science course..,
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1

1

1
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improvement project materials. Further clarification of this indicated that
based on their experiences With curricular materials at U.S.D.,they would like
more work of this kind.. This response was particularly true of'Witicipants in
Unitaries directed at familiarization with a particular curriculum project.

11. Value of introductory courses with graduate credit

All participants responded that the availability of introductory science
courses which they could take for graduate credit had been very useful. All
participants felt that the offering of these courses should be continued, but .

they split about 50-50 as to Whether more introductory courses in addition to
those already available phould Be offered.

12, Desire more work on teaching skills

Approximately 70% of the _Unitary participants indicated they would like furthest
opportunity to work on teaching skills such as questioning, or those, developed
through microteaching. Approximately 75% Of SKESe completing the sequential
institute components desired fiirther work in this awe. A specific course directed
at the development of teaching skills, such as thosementioned above, is being
developed and will be provided to AY t participants during ,spring, 1972. It is
anticipated that work of this type 41.11 bebdilt into other components.

13: Is the degree a crucial part,pfteprograral

The question as to whether the degree was crucial part of their program .

wap posed to participants who were either beginning or completing the sequential
programs. The question was not asked of participants in Unitariea. Approximately
93% of those beginning programs indicated the degree was crucial and 100% of those
completing Indicated the degree was crucial.

4

.D. Housing

14. Did participants live in Vermillion?

All the seqdential participants on which data was collected lived in Vermillion
and 94% of the Unitary participants lived In Vermillion. This data supports . -

that the program is achieving its goal of having participants live in the
community where the program is held to provide for maximum interaction.

15. Type of Housing

,Fifty percent of the sequential participants.who,werdcompleting their

program lived in apartments'in the community and 50% lived in University housing.
Ninety-two percent of sequential participants who were beginning the
program lived in University housing and 8% lived in apartment's in the community.

Unitary institute participants were found to occupy all six types of housing
indicated on the questionnaire. The majority of them, however, resided in either
University housing (59%) br apartments n town (21%).

16. Adequacy of housing for erticipants'needs

Over 96% of all participants felt the housing was adequate to meet their needs.
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17. Number of dependents'per participant

The mean number of dependents per participant was approximately 2:35.

18. Participants" reco

35

0 r/

endations of housing for future program participants

Almost all participants `indicated they would retommefid the housing they had
utilized for use by future participants. One problem area identified was that in
some instancesUniversity housing had not been properly cleaned prior to partici-
pants'occupancy. This situation will be corrected. ..

19. Amount paid for rent.

Most participants paid $76 - $90 a month rent and paid their own utilities.
There was some interesting variation in that sequential participants finising
their program averaged over $130 per month, whereas participants beginning the
sequential program averaged $91 to $115 per month. It appears that there is a
tendency for married participants not to bring their families along when they begin
a sequential program, but for those farther along in.the program to have their
families with them.

a

E. Adequacy of Community Resources

, 20., Adequacy of local businesses to meet participants' needs

.

Approximately 75% of the participants felt that local businesses were
adequate to meet their needs. Most complaints_ were typical of those lodged
against smaller communities, such as absence.,of nightlife, inadequate selection
when shopping, etc.

21. Adequacy of eating establishments

Approximately 50% of the participants indicated they normally ate at home
(no qualitative judgments). The other fifty percent were nearly equally divided
between local. restaurants and the student union. Reactions were positive and no
major complaints were registered.

22. Adequacy of ConmunityActivities to meet the needs of the participants'
children

Of the. participants who had children with them, approximately 90% felt the
community adequately met the needs of their children. The only complaint regis-
tered more than once was that some participants were unable to get their children
enrolled in the community swimming program. The reasons for this will be
ascertained and tfle situation corrected if possible.

.

23. Adequacy of community activities to meet the needs of the participants'
wives. 1

Over 95% of those participants who had their wives with them indicated that
community activities.were adequate to meet the needs of their wives. No problem

areas were identified.



\,

24. Rating on how pleased
- family had been treat

(Rating: 4 = extremel
1 = not pleased)

36

he participants were with the way they'and their
in the community

pleased, 3 = quite pleased, 2 = somew 1r pleased,

The mean rating was approximately r3 which indicated that the participants
were quite pleased with the way they had been treated in the comunity7

F. Activities Related to the NSF-USD Program

25. Ratings of Comprehensive Components

Participants of the various program compone1y s were asked to rate the program
they were partitipatIng in on a scale of one' seven.

All institutes received greater than 'a six rating on a seven point scale.
(Only the final year participants in the two sequential programs were asked to rate
the program.) The ratin's by institute were Sequential Biology 6.5 (N=4), Se-.
quential Chemistry 6 (N=4), CHEMS 6.36 (N=28), General Science - Earth Science
Section 6.29 (N=24), and General Science - Physical Science Section 6.04 (N=25).

26. Adequacy of institute social activities for participants

-

Over 85% of ,the participants felt that the institute social activities were
adeguate for their needi. Sequential Chemistry, CHEMS, and GeneraliScience -
IPS Section each had a few people who felt the social activities were inadequati.
This will be looked at further to determine if any changes are needed. Specific
recommendations were solicited from participants, but none were provided.

27. Adequacy of social ac:1114ges for family.
/04'

All the sequential and,unitary genera l science participants felt that insti-
tute social activities were adequate for their families. Approximately 80% of
the CHEMS participants felt that social activities weretadequate for their families.
The CHEMS prograM will look at this situation further to see if changes are-needed.
Specific recommendations were solicited from participants, but none were provided.

28. Adequacy of opportunity for participarits to interact with students in other
programs

The people beginning the Biology Sequential aid the General Science participants
all felt that they had adequate opportunity to react with students from other pro-
grams.

Approximately 60% of the people in the and 502 of the beginning par-
ticipants in the Chemistry Sequential felt they had adequate opportunity to inter-
act with participants from other programs. This situation will be looked at further
to see if more opportunities for between-group participant interaction should be
built into the CHEMS and Chemistry Sequential Components.'

29. Participants' understanding of p ram evaluation

Approximately 95% of the participants indicated they understood the reasons
for the over-all program evaluation.
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30. Value of program evaluation

1!

37

Approximately 95% of all participants felt the prOgram evaluation Was worth -
while.

31.. Time involved in program evaluation

Approximately 30% oall participants felt that too much time was involved
in program evaluation. The primary complaint was against the amount of classroom

II

time-required for collecting data from their students. It is doubtful that this
testing time can be reduced, but the instruments will be delivered to the teachers
earlier so that'the testing will not come at the very end ,of the school year. This

II

Should help alleviate the.problems since teachers feel very pressed for time as
they near the completion of the school year.

12. Collecting data from participants' students

II

,

Approximately 40% of the participants indicated theyhad difficulty in
collecting the data from their students. "The two primary problems were that ,only

II

a small sample was randomly seletted from each of their classes and the fact that
participants received the materials too late in the school year. the latter
problem is easily solved and the first one will be worked On prior ta the next

li
data collection. ,

II

,.

,
..

.

33. Adequacy of diiections for collelipg data from participants' studenaN,,,

II
)

Eighty percent of the participants felt that thelections they used for
, .

,,... . - . l , .

collecting data from their students were adequate. The major problem seemed to
be in randomly selecting students from classes. This procedure can.be simplified,

II

but probably not to everyone's satisfactidn.

Gi,
;

General Participant"Imiformation

II , 34. Do-participants return to school they taught at prior to program

. ,

; participation?

II
ASixty-three percent of the participants completing the Sequential Programs
\ ,

and91% of those beginning the. Sequential Programs returned to the school they
taught at plpr to program participation. Seventy-eight percent oE the people in

I
theCHEMS component and over 90% of the people in the General Science Component
retuOed to the school they taught at,priar to program participation. The specific
reas4ns for teachers leaving schools,are being catalogued and may provide some

II

uSeUl ,longitudinal information.
.

. .

. .

.

.

3... WhatwUbjects, grade levels, and in hat size schools do participants

II

- desire to teach? .'

.
.

. ,

Paiticipants'were asked to respond to the.question,' "What subjects, what grade
level(S), and in what size schools they would teach if they had complete choice in

I
the matter and salary was not a factor?" Information onthis question will be
presented under each program component.

I
.

...,,,, .t! A 144

S.
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a.) General Science Component

. ,
.

, Approximately
.

eighty percent of the General Science Participants indicated they
would like to continue teaching general science or some combination of subj4cts which
included general science. Withematics was the most frequent companion ( 20%) when
articipants listOdmorthen one subject.

.

Approximately,85% of the General. Science participants.4ould choose to work at
.least some of to day with stqents ninth grade'level or below. Approximately 60%

II' indicated they would prefer to work exclusively with these younger students.

. The General Sciencepsrticipants,if given their choice, would choose, to work in
schools, having student' enrollments pfapproximately 650 students. Furthet analysis

Jreveili'that those id the Earth Science,Section prefer an average school size of 800
students,:whereas the participants in the Physical Science section prefer, on the
average, a school of aboUt 475,students.

..:

b.) CHENS Component

Sevendy-five percent of the, GHEMS participants would like to teach chemistry or
some combination of subjects including chemistry.' There was no'one particular subject,
whiekwas picked most frequently as a companion When participants listed more than one;
subject. , ' , .

. ,

.
. . .., ,,

.
.

Seventy-five ptrcent of the CHINS participants would choos to work at 1
of the day with students of,tenth grade, level or *hove. .Approximately 50% i
they 'preferred to work exclustyely with tenth.grade students 6r older..

.

,'...
The CHEMS participants would prefer, on the average, to teach in schools

II. enrollments of 550iseudents.

Sequential Institutes
e

'-. . ,

The Biology Sequential people all prefer to teach biology or biology
Other subject. 'The Chamistryjequential participancsall prefer to term
or chemistry plus sate othex'gUbject. This seems to be true of particip

II ,.,
the program and thoie completing its. The number of participants for wh

II this type of data is too, small; however, _to make a strong generalizatio

Almost all Sequential participants, those beginning (n'12) and thos
theprogram (A.18), 'indicate thiey would 'prefer to teach at the grade lev
12:- Although thenumber of, resOndentswes small, it appeared this tre
iii. those participants completing the progral.

,SekuentiaI participants, U given their choice, would choose to wox
having a student enrollient of approximately 1000 students. Further an

l11 however, that thi,may depend on whether you. look at participants who a
II program or those completing it, It also maydepend on the subject area

", icipant. Beginning participants indicate the fdeal size schdol for the
imately 600 'students, whereas, thost.partliciVants completing programs in
rather teach .in a School ofaPproximately 1500 students. There also ap
tendency for che ryMist..teachers to prefer somewhat larger schools than
A note of cautioA should beincludea here 'In thet the above statements
relatively small'iamples anc the statements could be very biased.

1

.'
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4
RANKLNG OF PROGRAM OBJECTIVES

0 Comprifiensive Program participants and staff were asked to rank order
program objectives. This was done for'each program component.

A questionnaire was developed which listed a series of objectives which
were to be rank ordered. The list of objectives was developed from the Program
proposal and then modified based on inputs from staff and participants.

II Participants and staff were asked to rank order the objectives beginning with
one (1) as the most important and to progress to what they felt was the least.
importane objective. Participants were asked to do this in terms of what they
felt were their greatest needs. Staff were asked to rank order in terms of
what they felt were the participants greatest needs. No two objectives could
be given the same value rating.

Table 33 provides information on how participants and staff rank ordered
program objectives. The mean rank ordering for the total participants and the
,,dotal staff is provided. The information is also broken down according to
;program co9Oonent.

wd

Observation of Table 33 indicates that, participants and staff are in fairly
good agreement as to the relative ranking of objectives. Subject matter
competency is rated by participants and staff as by far the most important
objective for the Comprehensil.retkorbgram. Developing an understanding of.the
nature of science, using science instructional activities consistent, with
contemporary objectives of science education, the implementatiqp of new
curricular materials in the schools of the region, and participants functioning
as a sourceok innovation in their schools were other objectives which received
high ratings from participants and staff. .

The rank order for some objectives was quite different from one component

/11

tire needs to which the different components are addressed is considered.

tO anottler. This is not unexpected when the nature of the components and1

The importance which was assigned to various objectives has been taken
into consideration in Comprehensive Program.Evaluation. are also being
taken into account in program develqpment.

4,
`

Cod for Program Components

.1 Sequential Biology Cataponent
2 Sequential ,Chemistry Component
3 = Unitary CMS Component
4 * Earth-cience,Section of General Science Component

. 5 = Physical Science Section of General Science Component
6 = Academic Year Component

442
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- --.... .I.II. SUMMARY

ii

Data was collected and analyzed relatedeto the following four primary areas:

.. .

. Descriptive Information on Participants

I1. Evaluations of Program Objectives

III. Program Process gvaluation

IV. Rank Ordering of Program Objectives

Some major points discerned from these four areas were:

1. The Comprehensive Program has made significant progress toward serving
onlyq the North Central Plains Region.

2. Participants in the program.normally teach more than one science subject
add at more than one grade level. Many of the participants have at
least some teaching responsibility at, the Nigh School level.

3. The participants enjoy teaching science and they like the students they
.

teach.

4. The participants entere' the program in generally good agreement with
science educators as'to the types of classroom d laboratory activities
which should be used-for secondary school scie einStruction. The
program components,' in general, contributed pos Lively toward strengthening

'this agreement,

5. The science laboratory does not appear to be a major part of participante
science instruction in grades 7.-9. This statement is based on the amount
of-time participants report that their students spend in the laboratory.

6. he participants.have'fairly positive attitudes toward their science
f cilities, equipment,, and materials. One would assume there is a ,

:.r lationship between this finding and number five above,but at this time
th trelariOnehip is -Sheer speculation.

.
.

'7. Participanes'in all pragrams, where data was available, showed significant
progress in. subject matter competen4es by the completion of the program.

§. .Little change could be noted on the Participant, attitude measures used
as pre:- and posttests. It should be noted, hOwever, that pretest attitude
Scores were' quite high.-,

.

,

. In general, participants were pleased with their respective program
components, the, University of South Dakota, and the City of Vermillion.

Where problems Mare uncovered, avenues for improvement are being pursued.

JO. Dnta'lcollected on participants' students is being processed. No comparative
informarion will be available until follow-up data is collected in Spring,

.

)

Is


